Water resources in the Jijia catchment basin are limited and often polluted. The catchment basin of Jijia is situated in northeastern Romania and it crosses the Moldavian Plain on the north-west-south-east direction. The purpose of the present study is to analyze 26 physico-chemical parameters providing the annual and multiannual water quality index. Two water-sampling points were selected: Jijia-Victoria [S.1] and Jijia-Opriseni [S.2]. The high values of nitrates are caused by the use of nitrogen-based chemical fertilizers and of manure. Contamination with nitrites (N-NO 2 -) and nitrates (N-NO 3 -) of wetlands and deepwater habitats in the floodplain of Jijia is still high because of agricultural and zootechnical activities. The phosphorus within freshwater habitats is a consequence of anthropogenic pressure: improper storage of animal waste and/or use of phosphates-based fertilizers. Global water quality index (WQ i ) shows that both monitoring stations are included in the Medium high class.
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The analysis of water quality in wetlands freshwater and deepwater habitats exploited for fish farm, agrozootechnical, and industrial purposes represents a major concern across the Globe. The contamination of these water reserves with pollutant substances can affect irreversibly the aquatic ecosystem and it can have major effects upon the health status of the population when this resource is also used for drinking water supply. From this perspective, the common floodplain of Jijia-Prut Rivers represents an important research area for northeastern Romania. The evaluation of water quality index (WQ i ) is a fundamental action in the management plan of aquatic resources. The ecological status of water bodiesirrespective of their natural or man-made origin -has changed continuously. The spatial dynamic of pollution sources and the water contamination risk is determined by a multitude of natural factors (geological substrate, land declivity, morphology of catchment basins, climatic changes, etc) and anthropogenic factors (wastewater discharge, industrial waters discharge, use of fertilizers, lack of septic tanks meant to prevent the infiltration of organic matter, etc).
The purpose of the present study consists in the descriptive and statistical analysis of 26 physico-chemical parameters providing the annual and multiannual water quality index in two monitoring stations within the common floodplain of Jijia-Prut Rivers: Jijia-Victoria [S.1] and Jijia-Opriseni [S.2]. The monitoring period was 4-12 count/year, between 2010 -2016. The evaluation of waters quality was conducted in comparison with other catchment basins at national [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] or international level [20] [21] [22] [23] [24] [25] [26] .
Experimental part

Study area
The common floodplain of Jijia-Prut Rivers is situated in the northeastern part of Romania and it overlaps an area with a central-southern position within the Moldavian Plain. Its limits are the following: northern limit -47 o 25'01"N, southern limit -46 o 54'50"N, western limit -27 o 17'55"E, and eastern limit -28 o 07'01"E. The western limit corresponds to a segment of natural frontier represented by the Prut River, between Romania and the Republic of Moldova [27] . The study area is situated on the territory of the Iasi County; it cumulates the territories of 20 communes and 50 localities. It covers 515.34 km 2 , it is 89.45 km long; it has a maximum width of 19.41 km on the alignment of the localities of Iepureni-Popricani-Sculeni (the north of the area) and a minimum width of 3.26 km between the locality of Zberoaia and the Prut floodplain (the south of the area) ( fig. 1) .
A reduced density of the hydrographical network characterizes the catchment basin of the Jijia River, where speeds and flows are low. The riverbed is sculpted in clays and sandy clays that determine a natural increased turbidity of water. The lower sector of the basin belongs to a hydrogeomorphologic unit of floodplain common with the one of the Prut River. The main tributary of Jijia is the Bahlui River. The confluence occurs at the level of Tomesti, about 5 km downstream from the city of Iasi [27] . The floodplain is dominated by the interfluvial crests composing the right bank of Prut. Maximum altitudes are 280-300 m: they are known as the face of Prut. Minimum altitudes range between 10 and 20 m, and they characterize the Prut floodplain and the confluence area with the Jijia River at the level of the locality called Gura Bohotin. A longitudinal grind emerged between the two streams, and it is around 4-5 m higher than the runoff level, which included the creation of a common floodplain in the landscape on a relative distance of 50-60 km [28] [29] [30] .
The common floodplain forms numerous zones with humidity excess known as wetlands. Most water bodies were turned into fish farms, drinking water supply basins, *email:sandu_i03@yahoo.com or polders for the mitigation of flood waves [31] . Most streams were regularized and transformed into irrigation channels. At the level of 2005, the aquatic surfaces in the Jijia-Prut common floodplain covered 25.35 km 2 , which accounted for 4.91% within the total surface of the study area. At the level of 2012, the aquatic surface increased by +0.5 km 2 (25.85 km 2 ) and by 5.01% of the total surface, respectively [27] . The increase is a consequence of the active management exercised upon the lake units and upon the riverbeds in order to replace the fish farms, agricultural, and zootechnical activity. From the perspective of aquatic habitats, the common floodplain of Jijia-Prut has a special ecological value in the support for biodiversity. Environmental issues also concern the protection of archaeological sites of national importance [32] [33] [34] [35] [36] [37] [38] [39] [40] .
Methodology
At the level of the common floodplain of Jijia-Prut Rivers, two water sampling sites were selected for the evaluation of chemism and of water quality In order to highlight the chemical characteristics and to evaluate water quality at the level of the common floodplain of Jijia-Prut Rivers at the end of an 1-year monitoring cycle in the 2010-2016 interval, a series of descriptive statistical parameters were determined: Average, Minimum, Maximum, Q1-Quartile 1 (25%), Q3 -Quartile 3 (75%) and Standard Deviation (tables 1, 2; figs. [3] [4] [5] [6] [7] [8] .
Results and discussions Water transparency
Water transparency depends on the amount of total suspended materials comprising the suspended organic and inorganic matter, as well as on turbidity, temperature and/or water salinity. Within point S.1, the structure of banks comprises fine inorganic material; riverbed declivity is relatively high, while the sediments transported are made of fine inorganic material. Water 3 ). Water transparency increases by the degree of salinity and temperature. Water is colourless in the cold season, while in the transition seasons and during the summer, it varies from yellowish or brown-yellowish to brown, because of increased erosion and solid transportation.
Air temperature regulates acidifying regime, through both the annual and seasonal distribution and through the night/day cycle. pH value has a significant variation gap, mostly during the day, because of photosynthesis, cenosis breathing, and aquatic fauna. pH has a relatively even distribution, with the following multiannual average value in the two points: S. Thermal regime and acidifying
The thermal regime of the areas is influenced directly by air temperature regime at the level of the aquatic surface. On the date of sample collection, the multiannual average air temperature varied between 12.35-13.68°C. Thermal amplitude is provided by the fact that water samples were collected in the two points in different days of the same month. For this reason, the difference between the thermal regime of air and water must be conducted separately. Within water sample S.1, multiannual average thermal amplitude between air and water -on the sample collection date -was 1.16°C and within the water sample S.2 it was 2.17 o C. Hence, the difference in temperature increases from upstream downstream, with a constant of around 1°C between the two analyzed points. The difference is induced by the variation of water depth and aquatic surface, influenced directly by sun radiation. Air temperature on the date of sample collection has different values depending on season. Multiannual thermal amplitude is provided by the following intervals: S.1 0-28 o C; S.2 0-27 o C. Average water temperature in the hot season is 18-24 o C, and in the winter, it varies between 1-7 o C. In the transition seasons, temperature presents different value oscillations because of the thermal mixture with runoff waters from snow melting or precipitations, which reduces significantly the altitude influence of sun radiation ( fig. 4 ). Chemical oxygen demand (CCO-Mn and CCO-Cr) is an indicator that determines the oxygen demand of bacteria in the water mass. This method is more rapid than the BOD 5 method, but it enables us to identify just 60-70% of the organisms in the water mass. The variation of the annual average of chemical demand using CCO-Mn is S. fig. 7 ).
Salinity
The salinity of analyzed water samples is influenced directly by fluvial erosion and by the hydrogeological conditions in the common floodplain of Jijia-Prut Rivers. The presence of alluvial deposits specific to river floodplains determines the accumulation of high concentrations of mineral elements. The multiannual average value of fixed residue in the water mass indicates a very high erosion capacity in the surface (areolar) and at the level of riverbanks: S.1 -934.9 mg/L and S.1 -872.1 mg/L. The very high concentration of fixed residue also stands to show an accelerated erosion activity due to anthropogenic interventions at the level of the dredging network; by regulating the main stream of Jijia, these interventions led to higher water speed and capacity of transporting alluvia. The presence of a significant amount of salts is also due to the multiannual average value of water conductivity, which varies between S.1 -1148-1422 µS/cm; S.2 -1155-1440 µS/cm. The high value of conductivity is due to solid transport and to the accumulation of mineral substances in areas with stagnant water (fig. 8 ). In these conditions of salinity, the multiannual average concentration of chlorides (Cl -) increases from upstream downstream, namely from S.1 -48.49 mg/L to S.2 -71.03 mg/L, and the multiannual average sulphate contents (SO 4 2+ ) decrease from upstream downstream, namely from S.1 -340 mg/L to S.2 -311 mg/L. The same spatial distribution trend characterizes the multiannual average value of calcium contents (Ca 2+ ) compared to magnesium contents (Mg 2+ ) in the water mass. Hence, the multiannual average calcium concentration (Ca 2+ ) increases from upstream downstream, namely from S.1 -49.35 mg/L to S.2 -59.9 mg/L, and the multiannual average magnesium contents (Mg 2+ ) decrease from upstream downstream, namely from S.1 -57.1 mg/L to S.2 -49.31 mg/L. Bicarbonates feature a spatial distribution identical to (SO 4 2+ ) and (Mg 2+ ), and the maximum concentration value lowers from upstream downstream, meaning from S.1 -396.64 mg/L to S.2 -379.93 mg/L. The presence of dissolved iron (Fe 2+ + Fe 3+ ) and manganeses (Mn 2+ + Mn 7+ ) is mostly due to the alluvial context within our study areas, but it may also be a consequence of pollution from anthropogenic sources. As for the station of Victoria [S.1], the multiannual average value of dissolved iron (Fe 2+ + Fe 3+ ) is 3.46 mg/L and of total manganeses (Mn 2+ + Mn 7+ ) is 0.31 mg/L. As for the station of Opriseni [S.2], the multiannual average value of dissolved iron (Fe 2+ + Fe 3+ ) is 8.95 mg/L and the one of total manganeses (Mn 2+ + Mn 7+ ) is 0.40 mg/L ( fig. 8 ).
Water salinity is much higher during the cold season at both water quality monitoring stations. High values are usually correlated in the cold season, when low liquid runoff speeds and flows are recorded. The creation of ice bridges on the surface of aquatic surfaces or on surfaces with humidity excess represented a factor of control. In addition, salinity may also have a high value during the transition seasons. This type of salinity distribution is typical for wetlands and deepwater habitats within temperate zones ( fig. 8 ). 
Water quality index [WQI]
The global water quality index [WQI] was determined using two evaluation methods. The first method ascribes to the 26 physical-chemical parameters analyzed a class of water quality by the value of multiannual average concentrations. This method is in conformity with freshwater quality standards at the level of Prut-Barlad Hydrographical Space. In order to simplify the results, the evaluation was grouped into five categories, depending on the following: water transparency, thermal regime and acidifying, oxygen regime, nutrients, and salinity (table 3) .
Water transparency -quantified in this study by the multiannual average value of total suspended materials (TSM) and of turbidity on the date of sample collectionindicates the third category of water quality in the two stations. However, the seasonal variation of these two parameters is very high and it stands to indicate the fact that in the period 2010-2016, water transparency depended largely on climatic conditions and on the management of water resources within the study area. This phenomenon is best observed for the station of Jijia-Victoria [S.1], where the influence of upstream lake reservoirs leads to increased TSM and water turbidity when controlled overflows occur. From the perspective of thermal regime and acidifying, station S.1 corresponds to the second quality class, while station S.2 to the third quality class. This distribution is provided by pH value, which increases from upstream downstream, directly proportionally with the multiannual average value of TSM.
Oxygen regime includes the samples of S.1 and S.2 in the third quality class, given the high values of BOD 5 According to the multiannual average concentration of the nutrients identified in the water mass, both stations are included in the third class of water quality. The only element included in the second class of water quality is the concentration of the ammonium ion: N-NH 4 + -0.58-0.76 mg N/L, but the weighting of these values in the calculation of WQI based on nutrients is actually insignificant. According to the multiannual average distribution of water salinity, the sample of S.1 pertains to the second quality class, and the S.2 sample to the third quality class. As for , the parameter that exceeds by far the water quality standards is the multiannual average concentration of dissolved iron (Fe 2+ + Fe 3+ ) -8.95 mg/L, a value attesting a contamination from anthropogenic sources. The second evaluation method for water quality was conducted using statistical methods consisting of calculating the weighting of the 26 chemical and physicochemical parameters. The arithmetic value of water quality index (WQ i ) was obtained using the following formula (F.1), where Q i is calculated for each parameter analyzed using the formula (F.2) and W i is calculated for each parameter analyzed through the formula (F.3): In the first phase of the statistical method, the variation of water quality index [WQ i ] was calculated based on annual average values for each of the 26 analyzed parameters. Hence, the result obtained enabled us to include water in a specific quality class (WQ i classes: 0-1 Excellent WQ i ; 1-2 Good WQ i ; 2-3 Medium high WQ i ; 3-4 Medium low WQ i ; 4-5 Poor WQ i ; >5 Very poor WQ i ) depending on the section where sampling was conducted. In the period 2010-2016, in the water quality monitoring station of Jijia-Victoria [S.1], water quality varied between the Good and Medium high class. The year featuring the highest WQ i was 2014, and the period with the lowest WQ i was 2012. In the water quality monitoring station of Jijia-Opriseni [S.2], water quality varied between the Medium high and Medium low class. The year with the highest WQ i was 2011, and the period with the lowest WQ i comprised the years 2010, 2013, and 2016. According to these classifications during the analyzed interval, it is worth noting an important correlation between WQ i in the two stations (table 4) .
Based on calculating the weighting of physico-chemical parameters [W i ] used in the calculation formula for WQ i , the dominant parameters for establishing the quality class were as follows: pH, oxygen regime (DO 2 , BOD 5 and CCO-Cr), nutrients (N-NH 4 + , N-NO 2 -, N-NO 3 and P-PO 4 3-) and salinity (Cl -, SO 4 2+ , Ca 2+ , Mg 2+ , Fe 2+ + Fe 3+ and Mn 2+ + Mn 7+ ). From this perspective, oxygen regime within the S.1 and S.2 samples indicate a total WQ i score corresponding to the Medium high class, accounting for the third quality class in conformity with freshwater quality standards at the level of Prut-Barlad hydrographical space. By nutrient regime, the total WQ i score includes the samples of S.1 and S.2 in the same class of water quality as by oxygen regime. According to the score obtained for salinity concentration, sample S.1 indicates a total WQ i score pertaining to the Good class, namely to the second quality class in conformity with freshwater quality standards at the level of Prut-Barlad hydrographical space. Sample S.2 indicates a total WQ i score corresponding to the Medium high class (table 4) .
The total WQ i score includes both water quality monitoring stations-based on the analyses conducted in the period 2010-2016 -in the Medium high class. The main argument for the global WQ i score obtained for wetlands and deepwater habitats in the study area is due to the contamination with certain chemical elements specific to the agro-zootechnical and industrial activities in the area (table 4) .
Conclusions
Global water quality index [WQ i ] demonstrates the fact that the lower sector of the Jijia catchment basin is polluted; hence, it pertains to the Medium high class. The common floodplain of Jijia and Prut represents a very important agricultural unit; for this reason, it is mandatory to stop using chemical fertilizers. Such endeavour is stringent because the aridity of the area requires an intense exploitation of surface waters of groundwaters mainly for household use, including for drinking water supply.
